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 &,58-$1$'(17,67$ 4XLHUR H[SUHVDU PL DJUDGHFLPLHQWR D WRGDV ODV SHUVRQDV TXH HQDOJXQD IRUPD D\XGDURQ D OD HODERUDFLyQ GHPL WUDEDMR GH WHVLV HVSHFLDOPHQWH DPLVDVHVRUHV'U-RVp$QGULQR'U5RQDOG3RQFH'U5RGROIR$JXLUUH\DXVWHGHVGLVWLQJXLGRVPLHPEURVGHO+RQRUDEOH7ULEXQDO([DPLQDGRUUHFLEDQPLVPiVDOWDVPXHVWUDVGHFRQVLGHUDFLyQ\UHVSHWR 9



















































































































































































































$ ORV HVWXGLDQWHV VH OHV WRPDURQ LPSUHVLRQHV FRQ VLOLFRQD SRU DGLFLyQ SDUD OD REWHQFLyQ GH ORV
PRGHORV GH HVWXGLR  /DV PHGLFLRQHV VH UHDOL]DURQ HQ PLOtPHWURV \ FRQ GRV FDOLEUDGRUHV XQR
9HUQLHU GH SXQWDV HVSHFLDOHV SDUD PHGLFLRQHV GHQWDOHV \ RWUR SDUD $UFR %DVDO  /RV GDWRV VH
SURFHVDURQ HVWDGtVWLFDPHQWH  6H HQFRQWUy TXH HO  GH OD PXHVWUD HVWXYR FRQVWLWXtGD SRU
HVWXGLDQWHVLQGtJHQDVQ \HOSRUQRLQGtJHQDVQ (QUHODFLyQDODVFDUDFWHUtVWLFDV
GH DUFDGD OD PD\RUtD GH ODV GLIHUHQFLDV HVWDGtVWLFDPHQWH VLJQLILFDWLYDV FRQ S   VH
HQFXHQWUDQHQHOJUXSRQRLQGtJHQD(OVH[RPDVFXOLQRSUHVHQWyPD\RUHVGLPHQVLRQHVGHDUFDGDHQ








LQGtJHQD OD FXUYD GH 6SHHPiV IUHFXHQWH IXH GH PP GH GLiPHWUR SDUD HO VH[R IHPHQLQR HQ
DPERV ODGRV FRQ  FDGD XQR \ HQ HO VH[R PDVFXOLQR OD PiV IUHFXHQWH IXH GH  PP GH
GLiPHWURHQHOODGRGHUHFKRFRQXQ\HQHOODGRL]TXLHUGRIXHGHPPGHGLiPHWURFRQHO
  /D &XUYD GH:LOVRQ PiV IUHFXHQWH HQFRQWUDGD HQ HO JUXSR LQGtJHQD IXH GH  PP GH
GLiPHWURHQSUHPRODUHV\GHPPGHGLiPHWURHQPRODUHV(QHOVH[RPDVFXOLQRHQSUHPRODUHV
IXHGH\HQPRODUHVGH (QHO VH[R IHPHQLQRHQSUHPRODUHV IXHGH\HQ




(Q HO VH[RPDVFXOLQR HQ SUHPRODUHV IXH GH  \  HQ PRODUHV IXH GH  (Q HO VH[R
IHPHQLQRHQSUHPRODUHVIXHGH\HQPRODUHVIXHGH
 (QHODQiOLVLVGHORVFDVRVLQFOXLGRVHQODPXHVWUDWRWDOGHOD5HS~EOLFDGH*XDWHPDODVH
HQFRQWUyTXH OD5HODFLyQ0RODUPiV IUHFXHQWHHQDPERV ODGRV\DPEDVHWQLDV IXH OD0HVLDO (O
JUXSR LQGtJHQD HQ HO ODGR GHUHFKR  SUHVHQWy XQ  Q  \ HO JUXSR QR LQGtJHQD  XQ
Q (QHOODGRL]TXLHUGRHOJUXSRLQGtJHQDSUHVHQWyHQXQQ \HO
JUXSRQRLQGtJHQDXQQ (QUHODFLyQDODFXUYDGH:LOVRQHQHOJUXSRLQGtJHQD
































 (Q  OD )DFXOWDG GH2GRQWRORJtD LQLFLy XQ SURJUDPD GH WUHV IDVHV SDUD HO HVWXGLR GH ODV
FDUDFWHUtVWLFDVGHDUFDGDGHOJXDWHPDOWHFRSRUUHJLRQHVGHVDOXG6HUHDOL]DURQ\FRQFOX\HURQFRQp[LWR
LQYHVWLJDFLRQHVHQGHQWLFLyQSULPDULD\PL[WD(OSUHVHQWHWUDEDMRFRQVWLWX\HXQRGHORVRFKRHVWXGLRV
GH OD WHUFHUD IDVH GHO SURJUDPD DOXGLGR HQ GHQWLFLyQ SHUPDQHQWH  6H HVWXGLy ORQJLWXG DQFKR \




 3UHYLRD UHDOL]DUHO WUDEDMRGHFDPSRVH UHDOL]yXQHVWXGLRSLORWRFRQHOSURSyVLWRGHREWHQHU
GDWRVHLQIRUPDFLyQSDUDGHWHUPLQDUHOWDPDxRGHODPXHVWUD\SDUDODFDOLEUDFLyQGHORVLQYHVWLJDGRUHV

 (O GRFXPHQWR SUHVHQWD XQ VXPDULR HO SUREOHPD TXH GLR RULJHQ D OD LQYHVWLJDFLyQ \ VX
MXVWLILFDFLyQ+D\ XQD VHFFLyQ FRQ XQD UHYLVLyQ GH OLWHUDWXUD SHUWLQHQWH  6H GHVFULEHQ ODV YDULDEOHV
LQGLFDGRUHV\OLPLWDFLRQHVGHOHVWXGLR6HRIUHFHXQDGHWDOODGDGHVFULSFLyQGHORVPDWHULDOHVHTXLSR\
PHWRGRORJtD HPSOHDGRV 6H DQDOL]DQ \ GLVFXWHQ ORV UHVXOWDGRV VH FRPSDUDQ FRQ ORV GH ODV RWUDV
UHJLRQHV GH VDOXG HVWXGLDGDV \ VH LQWHJUDQ ORV UHVXOWDGRV FRQ ORV GH WRGD OD QDFLyQ 6H FRQFOX\H \





















 3DUD  TXH  VH  FXPSODQ  ORV  REMHWLYRV  GHO  SURJUDPD  SURSXHVWR  TXHGy  SHQGLHQWH  OD
UHDOL]DFLyQ  GH  OD  WHUFHUD  HWDSD  OD FXDO VH UHDOL]y  HQ GHQWLFLyQ  SHUPDQHQWH HVSHFtILFDPHQWH HQ




GDU UHVSXHVWD D OD VLJXLHQWH  LQWHUURJDQWH   ¢&XiOHV  VRQ  ODV GLPHQVLRQHV GH ODV FDUDFWHUtVWLFDV  GH
DUFDGDGHORVHVWXGLDQWHVFRQGHQWLFLyQSHUPDQHQWH HQ FXDQWR D ORQJLWXGGH DUFR GHQWDO 
ORQJLWXG GH DUFR EDVDO  SHUtPHWURGHDUFRGHQWDODQFKRGH DUFR GHQWDODQFKR GH DUFR




































































 7DPELpQ VHGLIHUHQFLDQ DWHQGLHQGRD VX IXQFLyQTXHYDUtDGHXQRV DRWURV HQ ODPDVWLFDFLyQ
XQRV FRUWDQ \ RWURV WULWXUDQ SDUD FRQWULEXLU D IRUPDU HO EROR DOLPHQWLFLR (Q EDVH D HVWDV SUHPLVDV












GHQWDULR FRPR VRQ OD SUHQVLyQ \ WULWXUDFLyQ GHO DOLPHQWR OD PRGLILFDFLyQ GHO VRQLGR GXUDQWH OD
DUWLFXODFLyQ GH OD SDODEUD HO PDQWHQLPLHQWR GH OD HVWpWLFD \ OD PtPLFD IDFLDO WRGDV HOODV UHVXOWDQ
FODUDPHQWH FRPSURPHWLGDV FRQ DOJXQD DOWHUDFLyQ GH ORV DUFRV GHQWDULRV GH DKt OD LPSRUWDQFLD GHO







 /D IRUPD GH OD DUFDGD GHQWDULD GHSHQGH GH VX EDVH yVHD \ HVWi HQ DUPRQtD FRQ HO UHVWR GHO








 'HEHH[LVWLUXQDUHODFLyQHTXLOLEUDGDHQWUHHO WDPDxRGHORVPD[LODUHV\ORVGLHQWHV\DO LJXDO
TXHODIRUPDGHEHHVWDUHQDUPRQtDFRQHOUHVWRGHOHVTXHOHWRIDFLDO

/D ORQJLWXG GHO DUFR VHUi OD VXPD GH ORV GLiPHWURVPHVLRGLVWDOHV GH ORV GLHQWHV TXH OR FRQVWLWX\HQ
&XDQGR OD ORQJLWXG GH ODV EDVHV yVHDV QR FRLQFLGH FRQ HVWD PHGLGD H[LVWH XQD GLVFUHSDQFLD
RVWHRGHQWDULD3XHGHTXHHOWDPDxRGHORVGLHQWHVVHDPD\RUHQHVWHFDVRVHSURGXFLUiXQDSLxDPLHQWR
GHQWDULR&XDQGRHO WDPDxRGH ORVPD[LODUHVHVPD\RUKDEUiHVSDFLRVHQWUH ORVGLHQWHVGHVDSDUHFHQ


















6HJ~Q'DZVRQ OD IRUPDGHO DUFR GHQWDULR HV LQIOXHQFLDGDSRU YDULRV IDFWRUHV HQWUH pVWRV OD
IRUPD\WDPDxRGHORVGLHQWHVODIRUPDGHOKXHVRTXHORVURGHD\GHODRULHQWDFLyQWULGLPHQVLRQDOGHO








0R\HUV HQ VX0DQXDO GH2UWRGRQFLD GHILQH ³(O FUHFLPLHQWR FRPR ORV FDPELRV QRUPDOHV HQ
FDQWLGDGGHVXVWDQFLDYLYLHQWH´³(OFUHFLPLHQWRHVHODVSHFWRFXDQWLWDWLYRGHOGHVDUUROORELROyJLFR\VH















(Q OR UHIHUHQWHD2VLILFDFLyQ([WHUQD$EUDPRYLFKFLWD ORV WUDEDMRVGH&DGHQDW\GH)DZFHWW
TXLHQHVFRQFOX\HQ³DILQHVGHODVH[WDVHPDQDFRPLHQ]DODRVLILFDFLyQGHOPD[LODU´

5HFLHQWHPHQWH :RRG \ FRODERUDGRUHV HVWXGLDQGR HPEULRQHV KXPDQRV GH VLHWH VHPDQDV
GHPRVWUDURQTXH HOPD[LODU VXSHULRU VHGHVDUUROODGHVGH OD ]RQDGH ORV LQFLVLYRVD ODGH ORVPRODUHV
DQWHVGHLQLFLDUVHODSUHFLSLWDFLyQPLQHUDO

(Q UHODFLyQ DO FUHFLPLHQWR GHO PD[LODU VXSHULRU SDUD $EUDPRYLFK ³/RV KXHVRV PD[LODUHV











 (Q FXDQWR DO FUHFLPLHQWR SRVWQDWDO GH OD PDQGtEXOD HO PLVPR DXWRU FRQVLGHUD TXH ³/D
IXQFLyQUHVSLUDWRULDLQWHUYLHQHHQODHGLILFDFLyQGHODSDUWHVXSHULRUGHODFDUD´GHLJXDOPDQHUDFUHH
TXHORVGLHQWHVSDUWLFLSDQHVWLPXODQGRHOGHVDUUROORGHWRGRVXHVTXHOHWR6XUD]RQDPLHQWRHVTXHHO
















G (Q OD UHJLyQ LQFLVLYD GH OD PDQGtEXOD DSDUHFHQ WUHV R FXDWUR WDELTXHV DOYHRODUHV RVLILFDGRV
7DQWR ORV PRODUHV WHPSRUDULRV VXSHULRUHV FRPR ORV LQIHULRUHV SUHVHQWDQ PLQHUDOL]DGRV GRV
WHUFLRVGHVXVFRURQDVSRUORWDQWRODVGLYHUVDVF~VSLGHVHVWiQXQLGDV
H (QHOUHFLpQQDFLGRODPDQGtEXODVHKDOODHQXQSODQRSRVWHULRUUHVSHFWRGHOPD[LODUVXSHULRU
DXQ HQ ORV FDVRV HQ ORV TXH ORV IDFWRUHV KHUHGLWDULRV GHWHUPLQHQ TXH VHUi XQD SHUVRQD FRQ
PHQWyQSURPLQHQWH (QODSDUWHPHGLDGHOPD[LODUVXSHULRUVHSUHVHQWDHOIUHQLOORWHFWRODELDO
TXHVHH[WLHQGHGHVGHHO WXEpUFXOR ODELDOD ODSDSLODSDODWLQD UHFRUGDQGRHORULJHQFRP~QGH
HVWDV]RQDV
I /XHJR GH ORV VHLV PHVHV DO HUXSFLRQDU ORV LQFLVLYRV WHPSRUDULRV DPERV PD[LODUHV VH
HQFXHQWUDQ HQ HO PLVPR SODQR IURQWDO  (O LQFUHPHQWR GH ODPDQGtEXOD UHVSHFWR GHOPD[LODU
VXSHULRUHVODUHVSXHVWDDOHVWtPXORHMHUFLGRSRUODVXFFLyQGXUDQWHODODFWDQFLD0LHQWUDVTXH
HQHODGXOWRHOSULQFLSDOPRYLPLHQWRGHODPDQGtEXODHVGHDEDMRKDFLDDUULEDHQHOODFWDQWHHV
KDFLD GHODQWH \ DEDMR  (O GHVDUUROOR GH OD DSyILVLV DOYHRODU VXSHULRU KDFH TXH HO IUHQLOOR
WHFWRODELDOSLHUGDVXLQVHUFLyQSDODWLQDSDUDXELFDUVHHQWUHHOERUGHDQWHULRUDOYHRODU\ODFDUD
SRVWHULRU GHO ODELR  /D SURIXQGL]DFLyQ GHO VXUFR ODELDO OR DGHOJD]D KDVWD FRQYHUWLUOR HQ XQ
WDELTXH ILEURPXFRVRPHGLDQR /DHUXSFLyQGH ORVGLHQWHV WHPSRUDULRVDXPHQWD ODGLPHQVLyQ
YHUWLFDOGHODVSRUFLRQHVPHGLDHLQIHULRUGHODFDUD






(O GHVDUUROOR GH OD GHQWLFLyQ GHVGH HO QDFLPLHQWR KDVWD OD HGDG DGXOWD SXHGH VHU GLYLGLGR HQ
FXDWURIDVHV

5(/$&,Ï1 35('(17$/ GHVGH HO QDFLPLHQWR KDVWD OD FRPSOHWD HUXSFLyQ GH  WRGRV ORV GLHQWHV
SULPDULRVòDxRV







'(17,&,Ï13(50$1(17( GHVGH OD HUXSFLyQGH ORV VHJXQGRVPRODUHVSHUPDQHQWHV DOUHGHGRUGH




















³/RV LQYHVWLJDGRUHVTXHKDQHVWXGLDGR OD VHFXHQFLDGHHUXSFLyQD LQWHUYDORVFRUWRV WLHQGHQD
LQIRUPDU TXH ORV PRODUHV LQIHULRUHV HUXSFLRQDQ SULPHUR PLHQWUDV TXLHQHV HVWXGLDQ OD HUXSFLyQ D
LQWHUYDORVPiVODUJRVWLHQGHQDQRWDUTXHHOLQFLVLYRFHQWUDOHUXSFLRQDSULPHUR3DUHFHTXHQRGHEH
DGMXGLFDUVH VLJQLILFDFLyQ FOtQLFD D OD VHFXHQFLD  y   3RU RWUD SDUWH OD DSDULFLyQ GHO VHJXQGR
PRODUDQWHVGHORVFDQLQRVRORVSUHPRODUHVWLHQHXQDIXHUWHWHQGHQFLDDDFRUWDUHOSHUtPHWURGHODUFR\
SXHGHFUHDUGLILFXOWDGHVGHHVSDFLR$IRUWXQDGDPHQWHODVHFXHQFLDPiVFRP~QHQFDGDDUFRVXSHULRU










 /D $QWURSRPHWUtD \ HVSHFtILFDPHQWH SDUD ORV RGRQWyORJRV OD 2UWRGRQFLD KDQ HVWXGLDGR OD
UHODFLyQ HQWUH ODV GLPHQVLRQHV GH ORV HOHPHQWRV GHO VLVWHPD GHQWDULR \ ORV GLVWLQWRV VHJPHQWRV GHO
FXHUSR KXPDQR EULQGDQGR XQD VHULH GH tQGLFHV TXH VRQ XWLOL]DGRV SDUD HIHFWXDU DTXHOODV




GHQWDULR $ SDUWLU GHO PRPHQWR HQ TXH ORV GLHQWHV SHUPDQHQWHV KDQ FRPSOHWDGR VX HUXSFLyQ GHEH
WHQHUVHSUHVHQWHODIRUPDFRORUWDPDxRPD\RURPHQRUGHVJDVWHGHODVVXSHUILFLHVRFOXVDOHV\ERUGHV





 /D2GRQWRORJtD/HJDO HV XQD UDPDGH OD0HGLFLQD/HJDOTXH WUDWD GH  ³/D DSOLFDFLyQGH ORV
FRQRFLPLHQWRV RGRQWROyJLFRV DO VHUYLFLR GH  OD -XVWLFLD \ D OD HODERUDFLyQ GH OH\HV FRUUHODWLYDV D VX
HVSHFLDOLGDG´+DQDFLGRFRPRFRQVHFXHQFLDGHODQHFHVLGDGGHDSOLFDUORVFRQRFLPLHQWRVDFHUFDGH
ORV GLHQWHV \ GH ORV DUFRVGHQWDULRV D OD UHVROXFLyQGH  SUREOHPDVGH tQGROH OHJDO 2FDVLRQDOPHQWH
SXHGHVHUQHFHVDULRGHWHUPLQDU OD LGHQWLGDGGHXQ LQGLYLGXRGHOTXHVHFDUHFHGH ORVHOHPHQWRVTXH
SXHGHQ FRQGXFLU D OD LGHQWLILFDFLyQ MXGLFLDO RPHGLFROHJDO GLVSRQLpQGRVH HQ FDPELR GH  VX DSDUDWR
GHQWDULR
 
 6RQGHDSOLFDFLyQHQWRQFHV ORV FRQRFLPLHQWRV GH OD ,GHQWLILFDFLyQ'HQWDULD HQYLUWXGGH OD




































 'HWHUPLQDU ODV GLPHQVLRQHV GH ODV VLJXLHQWHV FDUDFWHUtVWLFDV GH DUFDGD  /RQJLWXG $QFKR \
3HUtPHWURGH$UFR'HQWDO/RQJLWXG\$QFKRGH$UFR%DVDO'LiPHWURV0HVLRGLVWDO&pUYLFRLQFLVDO\
&pUYLFRRFOXVDO5HODFLyQ0RODU6REUHPRUGLGDV+RUL]RQWDO\9HUWLFDO&XUYDVGH:LOVRQ\GH6SHH
'LVWDQFLDV ,QWHUFDQLQD  ,QWHUPRODU H ,QWHUSUHPRODU HQ  OD  GHQWLFLyQ  SHUPDQHQWH GH JXDWHPDOWHFRV
HQWUH\DxRVGHHGDGGHOQLYHOPHGLR

 'HWHUPLQDU ODV GLPHQVLRQHV GH ODV FDUDFWHUtVWLFDV GH DUFDGD GH OD GHQWLFLyQ SHUPDQHQWH HQ OD
SREODFLyQ,QGtJHQD\QR,QGtJHQDSRUUHJLRQHVGHVDOXGHQ*XDWHPDOD



























 'LVWDQFLD TXH H[LVWH HQWUH HO OtPLWH DQWHULRU GH OD EDVH DSLFDO GH ORV LQFLVLYRV FHQWUDOHV \
SHUSHQGLFXODUWDQJHQWHDODVXSHUILFLHGLVWDOGHORVVHJXQGRVSUHPRODUHV3\ODVXSHUILFLHGLVWDOGH
































































 (V OD UHODFLyQ DQWHURSRVWHULRU TXH SUHVHQWDQ ODV SULPHUDV PRODUHV SHUPDQHQWHV VXSHULRUHV H



































































































 &RQMXQWR KXPDQR FDUDFWHUL]DGR SRU VXVPRGDOLGDGHV OLQJtVWLFDV VRPiWLFDV \ FXOWXUDOHV FRQ









 D 4XH SRVHD XQD DSDULHQFLD ItVLFD TXH FRQVHUYH ORV FDUDFWHUHV WtSLFRV UDFLDOHV GH ORV
SREODGRUHVSUHKLVSiQLFRVGH*XDWHPDOD











,, /XJDU GH QDFLPLHQWR SURSLR GH ORV GHVFHQGLHQWHV GH ORV SREODGRUHV SUHKLVSiQLFRV FRPR
DTXHOODVFRPXQLGDGHVHQODVTXHH[LVWHXQDPD\RUtDGHSREODFLyQLQGtJHQDTXHFRQVHUYHVXV
HOHPHQWRVFXOWXUDOHV
























































































































































PHGLRPHVLDOHV GH ODV VHJXQGDV SUHPRODUHV 3 \ SXQWRV PHGLRGLVWDOHV GH ODV SULPHUDV PRODUHV
SHUPDQHQWHV 0 VLJXLHQGR OD FXUYDWXUD GH OD DUFDGD GHQWDO SDVDQGR SRU ORV FHQWURLGHV PRODUHV










































































FXDO VHUi PDUFDGR HQ HO PRGHOR FRQ FRORU QHJUR  GH LJXDO PDQHUD SDUD REWHQHU HO SXQWR PHGLR
EXFROLQJXDO VHUiQ XELFDGRV ORV H[WUHPRV DFWLYRV GHO FDOLEUDGRU WRPDQGR FRPR UHIHUHQFLD ORV VXUFRV
PHVLREXFDO\OLQJXDOHQGLHQWHVPRODUHV\HOGLiPHWURPiVDQFKRSDUDGLHQWHVDQWHULRUHV\SUHPRODUHV





















































































































   
',È0(752&e59,&2,1&,6$/

 (O GLiPHWUR FpUYLFRLQFLVDO VH REWXYR DO FRORFDU XQ H[WUHPR GHO FDOLEUDGRU GHQWDO FRQ ORV











































































 6H PDUFy HQ ORV PRGHORV HO YpUWLFH GH ODV F~VSLGHV PHVLREXFDOHV GH ODV SULPHUDV PRODUHV
SHUPDQHQWHVVXSHULRUHV\ORVVXUFRVPHVLREXFDOHVGHODVSULPHUDVPRODUHVSHUPDQHQWHVLQIHULRUHVFRQ

















   
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TXH HO VXUFR PHVLREXFDO GH OD SULPHUD







'HV OD UHODFLyQGHF~VSLGHF~VSLGHHQ OD
TXHHOYpUWLFHGHODF~VSLGHPHVLREXFDOGH
ODSULPHUDPRODULQIHULRUVHDUWLFXODFRQHO





































' HV OD UHODFLyQ F~VSLGH \ VXUFR HQ OD
TXH HO VXUFR PHVLREXFDO GH OD SULPHUD







0HV OD UHODFLyQGHF~VSLGHF~VSLGHHQ OD
TXHHOYpUWLFHGHODF~VSLGHPHGLREXFDOGH
ODSULPHUDPRODULQIHULRUVHDUWLFXODFRQHO







EXFDO GH OD SULPHUD PRODU LQIHULRU R HO
HVSDFLR HQWUH OD SULPHUD \ VHJXQGD PRODU








 (VWDPHGLFLyQ VH UHDOL]y FRORFDQGR ORVPRGHORV GH \HVR HQ RFOXVLyQ VH XWLOL]y HO FDOLEUDGRU
GHQWDOFRQHOH[WUHPRSDUDPHGLUPHGLUSURIXQGLGDGHVFRORFiQGRORSHUSHQGLFXODUDODFDUDEXFDOGHO
LQFLVLYR FHQWUDO VXSHULRU L]TXLHUGR HQ GRQGH VH FRORFy HO H[WUHPR ILMR GHO FDOLEUDGRU \ HO H[WUHPR
PyYLOVHKL]RFRLQFLGLUFRQODOtQHDPHGLDVXSHULRUKDVWDKDFHUFRQWDFWRFRQODFDUDEXFDOGHOLQFLVLYR
LQIHULRU L]TXLHUGR ODPHGLGDREWHQLGDHQWUHHVWRVSXQWRVGHUHIHUHQFLDVHH[SUHVyHQPLOtPHWURV\VH





























XQDPDUFD FRQ ODSXQWDGHXQ OiSL] SHUSHQGLFXODU\ VREUH OD FDUDEXFDOGHO LQFLVLYR FHQWUDO LQIHULRU
L]TXLHUGR WRPDQGRFRPR UHIHUHQFLDHOERUGH LQFLVDOGHO LQFLVLYRFHQWUDO VXSHULRU L]TXLHUGR OXHJR VH










































XQ GLiPHWUR GH FPV 6H SUREy XQR D XQR ORV FtUFXORV GH DFHWDWR FRORFiQGRORV HQ SRVLFLyQ
SHUSHQGLFXODU DO SODQR GH RFOXVLyQ VREUH ORV PRGHORV GH \HVR KDVWD HQFRQWUDU HO FtUFXOR GRQGH
FRLQFLGLHURQODF~VSLGHGLVWREXFDOGHODVHJXQGDPRODULQIHULRUODF~VSLGHGHOFDQLQRLQIHULRU\WRGDV
ODV F~VSLGHV EXFDOHV GH SULPHUD PRODU SULPHUD \ VHJXQGD SUHPRODUHV LQIHULRUHV FRQ OD OtQHD GH



































































































































































 6H VROLFLWy DO HVWXGLDQWH TXHPDUFDUD HQ OD ILFKD GH UHFROHFFLyQ GH GDWRV FRQ XQD ³;´ HQ OD


























 /D SREODFLyQ FRPSUHQGLy HVWXGLDQWHV GHO QLYHO PHGLR HQWUH  \   DxRV GH HGDG GH OD
5HS~EOLFDGH*XDWHPDODKRPEUHV\PXMHUHV,QGtJHQDV\1R,QGtJHQDVGHHVWDEOHFLPLHQWRVS~EOLFRV








































 3RU VHU OD YDULDEOH FRQ PD\RU YDULDELOLGDG VH GHFLGLy XWLOL]DU OD GHVYLDFLyQ HVWiQGDU GHO
SHUtPHWURGHDUFRGHQWDODQLYHOGHSULPHUDVPRODUHVVXSHULRUHVSHUPDQHQWHVGH







 $GLFLRQDOPHQWH GHELGR DO HIHFWR GH FRQJORPHUDGRV GH OD PXHVWUD VH HVWLPy FRQVLGHUDU XQ



























































1   1~PHURWRWDOGHHOHPHQWRVGHODSREODFLyQ
1   1~PHURGHHOHPHQWRVFRQWHQLGRVHQODPXHVWUD
Q    1~PHURGHHOHPHQWRVGHODPXHVWUDVLQFRUUHFFLRQHV












UHJLyQ H[FHSWR HQ ODV UHJLRQHV 1RU2ULHQWH \ 6XU2FFLGHQWH HQ GRQGH IXHURQ GLVWULEXLGRV  GRV





1R 5HJLyQ 'HSDUWDPHQWRV ,QYHVWLJDGRUHV
, 0HWURSROLWDQD *XDWHPDOD :LOOLDP$[SXDF





,9 6XU2ULHQWH -DODSD-XWLDSD6DQWD5RVD :HQG\*DUFtD





9,, 1RU2FFLGHQWH +XHKXHWHQDQJR4XLFKp 9HUyQLFD,[FDUDJXi































































































1R GHEH H[LVWLU EXUEXMDV HQ OD SRUFLyQ FRUUHVSRQGLHQWH D ORV ERUGHV LQFLVDOHV RFOXVDOHV QL
FHUYLFDOHV
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 PP PP  
 PP PP  
 PP PP  
 PP PP  
 PP PP  















(QJHQHUDOHQ OD UHJLyQ6XU2FFLGHQWH VHHQFRQWUDURQPD\RUHVGLPHQVLRQHVGHDUFDGDHQHO VH[R
PDVFXOLQR$XQTXHVHJ~QHOHVWXGLRGHORVWUHVWLSRVGHGHQWLFLyQHOVH[RPDVFXOLQRVLHPSUHYDVHU
PD\RULQGHSHQGLHQWHPHQWHGHOWLSRGHYDULDEOH\GHHWQLDTXHSUHVHQWHHQFRPSDUDFLyQFRQHOVH[R




6HJ~Q 0R\HUV ³/D UHGXFFLyQ HQ OD FLUFXQIHUHQFLD GHO DUFR PDQGLEXODU GXUDQWH OD GHQWLFLyQ
WUDQVLFLRQDO \ FRPLHQ]RV GH OD DGROHVFHQFLD HV HO UHVXOWDGR GHO FRUULPLHQWR PHVLDO WDUGtR GH ORV
SULPHURV PRODUHV SHUPDQHQWHV D PHGLGD TXH HO ³HVSDFLR H[WUD´ HV RFXSDGR OD WHQGHQFLD DO
FRUULPLHQWR PHVLDO GH ORV GLHQWHV SRVWHULRUHV GXUDQWH WRGD OD YLGD OHYHV FDQWLGDGHV GH GHVJDVWH
LQWHUSUR[LPDOGH ORVGLHQWHV ODXELFDFLyQ OLQJXDOGH ORV LQFLVLYRVFRPRUHVXOWDGRGHOFUHFLPLHQWR
GLIHUHQFLDOPDQGLEXORPD[LODU\ODVSRVLFLRQHVLQFOLQDGDVRULJLQDOHVGHORVLQFLVLYRV\PRODUHV´
(VWR FRLQFLGH FRQ ODV GLPHQVLRQHV GH ORQJLWXG GH DUFR GHQWDO GH SULPHUDVPRODUHV SHUPDQHQWHV
DQFKR GH DUFR EDVDO \ ORQJLWXG GH DUFR EDVDO GH SULPHUDV PRODUHV SHUPDQHQWHV \D TXH IXHURQ










(OSHUtPHWURGHDUFRGHQWDO VXSHULRU DXPHQWD OLJHUDPHQWHFRQHO FDPELRGH WLSRGHGHQWLFLyQ HQ
HVWHFDVRGHPL[WDDSHUPDQHQWH(VWRFRLQFLGHFRQORVGDWRVUHYHODGRVSRUORVHVWXGLRVKHFKRV






















/D FXUYD GH :LOVRQ TXH SUHVHQWy OD UHJLyQ 6XU2FFLGHQWH IXH UHODWLYDPHQWH SODQD VHJ~Q ORV
UHVXOWDGRV REWHQLGRV HQ HVWH HVWXGLR 6L OD FXUYD GH :LOVRQ HV GHPDVLDGD SODQD OD IXQFLyQ













QLYHOPHGLR GH  D  DxRV GH HGDG GH OD5HS~EOLFD GH*XDWHPDOD SUHVHQWDURQ TXH HO 




6HJ~Q ODV WDEODV GH YDORUHV REWHQLGRV HQ HVWH HVWXGLR VH REVHUYy TXH HO VH[RPDVFXOLQR SUHVHQWD
PD\RUHVGLPHQVLRQHVGHDUFDGDDOLJXDOTXHHQODUHJLyQ6XU2FFLGHQWH

6H FRQILUPy TXH OD UHGXFFLyQ GHO DUFRPDQGLEXODU GXUDQWH OD GHQWLFLyQPL[WD \ FRPLHQ]RV GH OD
GHQWLFLyQ SHUPDQHQWH HV GHELGR D YDULRV IDFWRUHV HQWUH HOORV HO FRUULPLHQWRPHVLDO WDUGtR GH ORV
SULPHURVPRODUHVSHUPDQHQWHV \DTXH DO FRPSDUDU ODVGLPHQVLRQHVGHDUFDGDGH ODGHQWLFLyQ
PL[WDFRQODGHQWLFLyQSHUPDQHQWHVHREVHUYDXQDQRWDEOHGLVPLQXFLyQHQODVYDULDEOHVGHOHVWXGLR
HQWUH ODV FXDOHV VH SXHGH PHQFLRQDU /RQJLWXG GH DUFR GHQWDO GH SULPHUDV PRODUHV SHUPDQWHV
/RQJLWXGGHDUFREDVDOGHSULPHUDVPRODUHVSHUPDQHQWHV$QFKRGHDUFREDVDO

(Q HO SHUtPHWUR GH DUFR GHQWDO VXSHULRU VH REVHUYD DXPHQWR HQ OD GLPHQVLyQ GH DUFDGD GH OD
GHQWLFLyQ SHUPDQHQWH HQ XQ  PP FRPSDUiQGROD FRQ OD GHQWLFLyQ PL[WD DILUPDQGR TXH HO
SHUtPHWURGHDUFRVXSHULRUWLHQGHDDXPHQWDU(QFDPELRHQHOSHUtPHWURGHDUFRLQIHULRUVXFHGH




HV OD UHODFLyQ F~VSLGHF~VSLGH \ PDV WDUGH GHVDUUROODQ XQD UHODFLyQ PRODU QRUPDO HQ GHQWLFLyQ
SHUPDQHQWHHVWRVHFRQILUPDFRQORVGDWRVREWHQLGRVHQGHQWLFLyQPL[WD\DTXHIXHODUHODFLyQ
PRODU1ODPDVIUHFXHQWHHQODHWQLDQRLQGtJHQD\OD1\'SDUDODHWQLDLQGtJHQDHQFDPELRHQ




/D VREUHPRUGLGDYHUWLFDO IXH OD ~QLFDYDULDEOHTXHQRFDPELy\DTXH ODPiV IUHFXHQWH HQ DPEDV







PDVWLFDWRULD SXHGH YHUVH GDxDGD GHELGR DO DXPHQWR GH DFWLYLGDG QHFHVDULD SDUD KDFHU OOHJDU OD
















































(Q OD UHJLyQ6XU2FFLGHQWH GH OD5HS~EOLFD GH*XDWHPDOD HO  Q  SHUWHQHFLHURQ D OD



















































/D ORQJLWXG GH DUFR GHQWDO GH VHJXQGDV SUHPRODUHV HQ OD HWQLD LQGtJHQD SUHVHQWy GLIHUHQFLD
HVWDGtVWLFDPHQWH VLJQLILFDWLYD FRQ SURPHGLRV PD\RUHV HQ HO VH[R IHPHQLQR GH OD UHJLyQ 9,,
VXSHULRUHLQIHULRU\HOVH[RPDVFXOLQRFRQSURPHGLRVPHQRUHVHQODUHJLyQ,,LQIHULRU\YDORUHV
WRWDOHVFRQSURPHGLRVPD\RUHVHQ OD UHJLyQ,, LQIHULRU/DHWQLDQR LQGtJHQDSUHVHQWyGLIHUHQFLD
HVWDGtVWLFDPHQWH VLJQLILFDWLYD HQ HO VH[R IHPHQLQR FRQ SURPHGLRV PD\RUHV HQ OD UHJLyQ ,,,



























SUHVHQWy GLIHUHQFLD HVWDGtVWLFDPHQWH VLJQLILFDWLYD HQ HO VH[R IHPHQLQR GH OD UHJLRQ , VXSHULRU H
LQIHULRU UHJLyQ ,,, VXSHULRU H LQIHULRU UHJLyQ ,, LQIHULRU UHJLyQ ,9 LQIHULRU \ HQ HO VH[R
PDVFXOLQRGH OD UHJLyQ, VXSHULRUH LQIHULRU UHJLyQ,,,VXSHULRUH LQIHULRU UHJLyQ,9LQIHULRU
WRWDOHV UHJLyQ, LQIHULRU UHJLyQ,, LQIHULRU UHJLyQ,9LQIHULRU UHJLyQ,,,VXSHULRUH LQIHULRU
7DEOD

(O DQFKR GH DUFR GHQWDO GH FDQLQRV HQ OD HWQLD LQGLJHQD SUHVHQWy GLIHUHQFLD HVWDGtVWLFDPHQWH
VLJQLILFDWLYD FRQ SURPHGLRPHQRU HQ HO VH[R IHPHQLQR GH OD UHJLyQ ,9 VXSHULRU  \ HQ HO VH[R
PDVFXOLQRGH OD UHJLyQ ,, FRQSURPHGLRVPD\RUHV VXSHULRU H LQIHULRU UHJLyQ ,9FRQSURPHGLRV
PD\RUHV LQIHULRU YDORUHV WRWDOHV FRQ SURPHGLRV PD\RUHV HQ OD UHJLyQ ,, VXSHULRU H LQIHULRU




SURPHGLRVPHQRUHV LQIHULRU UHJLyQ9,, LQIHULRU UHJLyQ ,, FRQSURPHGLRVPD\RUHV VXSHULRU H
LQIHULRU\UHJLyQ9,,,FRQSURPHGLRVPHQRUHVVXSHULRUHLQIHULRU7DEOD

(O DQFKR GH DUFR GHQWDO GH SULPHUDV SUHPRODUHV HQ OD HWQLD LQGtJHQD SUHVHQWy GLIHUHQFLD




SURPHGLRV PD\RUHV LQIHULRU /D HWQLD QR LQGtJHQD SUHVHQWy GLIHUHQFLD HVWDGtVWLFDPHQWH
VLJQLILFDWLYD HQ HO VH[R IHPHQLQR GH ODV UHJLRQHV ,,, \ 9,, FRQ SURPHGLRV PHQRUHV VXSHULRU H
LQIHULRUUHJLyQ,9LQIHULRUUHJLyQ9LQIHULRUUHJLyQ9,,,VXSHULRU\HQHOVH[RPDVFXOLQRGH




(O DQFKR GH DUFR GHQWDO GH VHJXQGDV SUHPRODUHV HQ OD HWQLD LQGtJHQD SUHVHQWy GLIHUHQFLD
HVWDGtVWLFDPHQWHVLJQLILFDWLYDFRQSURPHGLRVPD\RUHVHQHOVH[RIHPHQLQRGHODUHJLyQ,LQIHULRU
\ HQ HO VH[RPDVFXOLQR  ODV UHJLRQHV ,, \ ,9 LQIHULRU /D HWQLD QR LQGtJHQD SUHVHQWy GLIHUHQFLD
HVWDGtVWLFDPHQWHVLJQLILFDWLYDFRQSURPHGLRVPHQRUHVHQHOVH[RIHPHQLQRGHODVUHJLRQHV,,,\9,,
VXSHULRU H LQIHULRU UHJLyQ9 VXSHULRU \ UHJLyQ9,,, VXSHULRU \ HQ HO VH[RPDVFXOLQR GH OD
UHJLyQ , FRQ SURPHGLRV PD\RUHV LQIHULRU WRWDOHV UHJLyQ , LQIHULRU UHJLyQ ,,, FRQ SURPHGLRV
PHQRUHVLQIHULRUUHJLyQ9,,,LQIHULRU\ODUHJLyQ9,,VXSHULRUHLQIHULRU7DEOD

(O DQFKR GH DUFR GHQWDO GH SULPHUDV PRODUHV SHUPDQHQWHV HQ OD HWQLD LQGtJHQD QR SUHVHQWy
GLIHUHQFLDHVWDGtVWLFDPHQWHVLJQLILFDWLYD/DHWQLDQRLQGtJHQDSUHVHQWyGLIHUHQFLDHVWDGtVWLFDPHQWH
VLJQLILFDWLYD FRQ SURPHGLRV PHQRUHV HQ HO VH[R IHPHQLQR GH ODV UHJLRQHV ,,, \ 9 VXSHULRU H
LQIHULRU \ OD UHJLyQ 9,, LQIHULRU 9,,, VXSHULRU \ HQ HO VH[R PDVFXOLQR GH OD UHJLyQ , FRQ
SURPHGLRVPD\RUHVLQIHULRUYDORUHVWRWDOHVUHJLyQFRQSURPHGLRV,,,\9,,,LQIHULRU7DEOD

(O DQFKR GH DUFR EDVDO GH SULPHUDV SUHPRODUHV HQ OD HWQLD LQGtJHQD SUHVHQWy GLIHUHQFLD
HVWDGtVWLFDPHQWH VLJQLILFDWLYD FRQ SURPHGLRV PHQRUHV HQ HO VH[R IHPHQLQR GH OD UHJLyQ ,9
VXSHULRU(QHOVH[RPDVFXOLQRQRKD\GLIHUHQFLDHVWDGtVWLFDPHQWHVLJQLILFDWLYDQLHQORVUHVXOWDGRV
WRWDOHV /D HWQLD QR LQGtJHQD SUHVHQWy GLIHUHQFLD HVWDGtVWLFDPHQWH VLJQLILFDWLYD FRQ SURPHGLRV
PD\RUHVHQHOVH[RIHPHQLQRGHODVUHJLRQHV,,\9,,,FRQSURPHGLRVPHQRUHVLQIHULRU\ODUHJLyQ













(O SHUtPHWUR GH DUFR GHQWDO GH SULPHUDV PRODUHV SHUPDQHQWHV HQ OD HWQLD LQGtJHQD SUHVHQWy
GLIHUHQFLDHVWDGtVWLFDPHQWHVLJQLILFDWLYDFRQSURPHGLRVPD\RUHVHQHOVH[RIHPHQLQRGHODUHJLyQ
9,, LQIHULRU WRWDOHV ,9 VXSHULRU H LQIHULRU (Q HO VH[R PDVFXOLQR QR KD\ GLIHUHQFLD
HVWDGtVWLFDPHQWH VLJQLILFDWLYD /D HWQLD QR LQGtJHQD SUHVHQWy GLIHUHQFLD HVWDGtVWLFDPHQWH
VLJQLILFDWLYDFRQSURPHGLRVPHQRUHVHQHOVH[RIHPHQLQRGH ODUHJLyQ9,,VXSHULRU UHJLyQ9,,,
VXSHULRU H LQIHULRU \ HQ HO VH[RPDVFXOLQR GH OD UHJLyQ 9 FRQ SURPHGLRV PD\RUHV VXSHULRU H
LQIHULRU YDORUHV WRWDOHV UHJLyQ 9,, FRQ SURPHGLRV PHQRUHV VXSHULRU H LQIHULRU UHJLyQ 9,,,
VXSHULRUHLQIHULRU\UHJLyQ,9FRQSURPHGLRVPD\RUHVLQIHULRU7DEOD

/D VREUHPRUGLGD KRUL]RQWDO HQ OD HWQLD QR LQGtJHQD SUHVHQWy GLIHUHQFLD HVWDGtVWLFDPHQWH
VLJQLILFDWLYD FRQ SURPHGLRV PD\RUHV HQ HO VH[R PDVFXOLQR GH OD UHJLyQ 9,, \ UHJLyQ 9,,, FRQ




/D VREUHPRUGLGD YHUWLFDO HQPLOtPHWURV HQ OD HWQLD LQGtJHQD SUHVHQWy GLIHUHQFLD HVWDGtVWLFDPHQWH
VLJQLILFDWLYDFRQSURPHGLRV PHQRUHVHQHO VH[RPDVFXOLQRGH OD UHJLyQ,9/DHWQLDQR LQGtJHQD
SUHVHQWyGLIHUHQFLDHVWDGtVWLFDPHQWH VLJQLILFDWLYDFRQSURPHGLRVPD\RUHVHQHO VH[R IHPHQLQRGH















LQIHULRU\ OD UHJLyQ9,,, VXSHULRUH LQIHULRU\HQHO VH[RPDVFXOLQRGH OD UHJLyQ ,9LQIHULRU
WRWDOHVUHJLyQ,9LQIHULRU\9,,VXSHULRU7DEOD

/D GLVWDQFLD LQWHUSUHPRODU GH SULPHUDV SUHPRODUHV HQ OD HWQLD LQGtJHQD QR SUHVHQWy GLIHUHQFLD











ODV UHJLRQHV  9 \ 9,,, LQIHULRU WRWDOHV UHJLyQ 9,,, LQIHULRU /D HWQLD LQGtJHQD QR SUHVHQWy
GLIHUHQFLDHVWDGtVWLFDPHQWHVLJQLILFDWLYD7DEOD

/D GLVWDQFLD LQWHUPRODU GH VHJXQGDV PRODUHV HQ OD HWQLD LQGtJHQD SUHVHQWy GLIHUHQFLD
HVWDGtVWLFDPHQWH VLJQLILFDWLYD FRQ SURPHGLRV PD\RUHV HQ HO VH[R IHPHQLQR GH OD UHJLyQ 9,,
VXSHULRU\HQHO VH[RPDVFXOLQRGH OD UHJLyQ,,FRQSURPHGLRVPHQRUHV VXSHULRU/DHWQLDQR
























/RV GLiPHWURV PHVLRGLVWDOHV GH ODV VLJXLHQWHV SLH]DV SUHVHQWDURQ GLIHUHQFLD HVWDGtVWLFDPHQWH





















/RV GLiPHWURV FpUYLFRLQFLVDOHV GH ODV VLJXLHQWHV SLH]DV SUHVHQWDURQ GLIHUHQFLD HVWDGtVWLFDPHQWH
VLJQLILFDWLYDFRQSURPHGLRVPD\RUHVHQSLH]DGHOVH[RPDVFXOLQRGHODHWQLDLQGtJHQDSLH]D



























• /RQJLWXG GH DUFR GHQWDO VXSHULRU HQ XQ  H LQIHULRU HQ XQ  GH VHJXQGDV
SUHPRODUHVGHODHWQLDQRLQGtJHQD7DEOD

















































• 'LVWDQFLD LQWHUPRODU VXSHULRU HQ XQ  H LQIHULRU HQ XQ  GH VHJXQGDV PRODUHV
SHUPDQHQWHVGHODHWQLDQRLQGtJHQD7DEOD
• /D VREUHPRUGLGD YHUWLFDO PiV IUHFXHQWH IXH GH  UDQJR $  SDUD OD HWQLD
LQGtJHQD\SDUDODHWQLDQRLQGtJHQD7DEOD
• /D&XUYDGH:LOVRQPDVIUHFXHQWHHQODHWQLDLQGtJHQDSUHVHQWyHOHOUDQJRGH
PP GH GLiPHWUR SDUD SUHPRODUHV \ HO  HQ HO UDQJR GH PP GH GLiPHWUR SDUD


































• 4XH ORV SURIHVRUHV GH ODV GLIHUHQWHV iUHDV GHSDUWDPHQWRV \ SRVWJUDGRV GH OD )DFXOWDG GH










• 4XH ORV HVWXGLDQWHV GH SRVWJUDGR GH OD HVSHFLDOL]DFLyQ HQ 2UWRGRQFLD GH OD )DFXOWDG GH
2GRQWRORJtD GH OD 8QLYHUVLGDG GH 6DQ &DUORV GH *XDWHPDOD \ GH RWUDV XQLYHUVLGDGHV
HVWXGLHQ \ DSOLTXHQ WDQWR HQ VX IRUPDFLyQ FRPR HQ HO WUDWDPLHQWR GH VXV SDFLHQWHV HO
FRQRFLPLHQWRJHQHUDGRSRUHVWDLQYHVWLJDFLyQ

• 4XH ORV HVWXGLDQWHV GH SRVWJUDGR GH OD HVSHFLDOL]DFLyQ HQ 2UWRGRQFLD GH OD )DFXOWDG GH
2GRQWRORJtDGHOD8QLYHUVLGDGGH6DQ&DUORVGH*XDWHPDODFRQEDVHHQODLQIRUPDFLyQGH
ODV FDUDFWHUtVWLFDV GH DUFDGD SURSRUFLRQDGD SRU HO SUHVHQWH HVWXGLR HODERUHQ SURJUDPDV \
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